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(57) Abstract: J The present invention relates to a logic low noise amplifier and an amplification control method thereof. The low 
noise ampliller including: an KK amplilicalion conLn)! circuil unit Ibr conta)lling an amplilicali(Mi of an RF. signal dejiending on an 
electric field intensity of the RF signal; a low noise amplification circuit unit for amplifying the RF signal under control of the RF 
amplilicalion cnnlnil circuil unit; and a through circuit unit lor allowing the KK .signal to pass therethrough under control of the KF 
1^ amplification control circuit unit. 
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LOGIC LOW N OISE AMPLIFIER AND AMPLIFICATION COITTRQL METHOD 
' " ' THEREOF V 



Technical Field 

5 The present invention relates to a low noise amplifier, 

and more particularly, to a logic low noise amplifier and an 
amplification control method thereof in which a gain of a RF 
amplifier can be controlled for all strong and weak electric- 
field RP signals inputted through an antenna, by using a 
10 hysteresis characteristic of a Schmitt trigger circuit, which 
compares a Direct Current (DC) input level outputted from an 
Automatic Gain Control (AGC) detector with a reference level 
to output an inverse signal. 

15 Background Art 

Generally, a radio wave received at an RF i-eceiving 
terminal has a very low power level due to an influence of 
reduction and noise. Therefore, the RF receiving terminal 
requires a procedure of amplifying the received signal, 

20 However, when the received signal is amplified, a noise 

signal as well as a desired signal is amplified due to an 
external noise included in the received signal. Accordingly, 
the RF receiving terminal requires a function of minimising 
the noise while amplifying the received signal. 

25 In order to satisfy the function of minimizing the 

noise while amplifying the received signal at the RF 
receiving terminal, a Low Noise Amplifier (LNA) has been 
developed. The low noise amplifier is designed to have low 
noise figure by adjusting an operation point and a matching 

30 point. 

The most important factor for determining the noise 
figure of any entire system is a noise figure value of an 
initial block of a system. This is because the noise figure 
of the entire system is most greatly improved when the noise 
35 figure of the initial block is small and a gain is large. 
Accordingly, as a intial unit of the receiving terminal, a 
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role of the low noise amplifier is important. 

An RF receiver using low noise amplifier of the related 
art includes a transistor and a bias circuit as shown in FIG. 
1. 

5 In detail, the RF receiver includes a low noise " 

amplifier 1 for amplifying only an RF signal among signals 
induced through an antenna ANT, an input tuner 2 for tuning 
and outputting a desired band signal among the RF signal 
outputted through the low noise amplifier 1, an RF anrplifier 

10 3 for amplifying the RF signal outputted through the input 
tuner depending on a magnitude of a DC voltage inputted from 
an external, an RF tuner 4 for secondarily tuning and 
outputting the RF signal outputted through the RF amplifier 
3, a mixer 5 for mixing an oscillating frequency inputted 

15 from the external with the RF si gnal of the RF tuner 4 to 
output an IF signal therefrom, a local oscillator 6 for 
generating the oscillating frequency to transmit the 
generated frequency to the mixer 5, an IF amplifier 7 for 
amplifying and outputting the IF signal outputted from the 

2 0 mixer 5, and an AGC detector 8 for converting a strength of 
the IF signal outputted from the IF amplifier 7 into a DC 
voltage and outputting the converted DC voltage therefrom to 
control a gain of the RF amplifier 3 . 

However, the related art RF receiver controls the gain 

25 of the RF amplifier depending on the electric field intensity 
of an received signal to accomplish .smooth receiving, but has 
a drawback of a narrow operation band. That is, the related 
art low noise amplifier embodies a desired performance for 
only any one of a weak electric-field signal and a strong 

30 electric- field signal, and does not satisfy a performance 
required by the RF receiver, for all of the weak electric - 
field signal and the strong electric-field signal. 

In other words, the related art low noise amplifier has 
a drawback in that it is difficult to realize the desired 

35 performance for both the weak electric-field signal and the 
strong electric-field signal since it has a limited range of 
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electric field intensity for receiving 

In particular, the related art low noise amplifier has 
a drawback in that receiving is more difficult when a 
multiple signal is inputted due to an intermodulation 
5 characteristic of the low noise amplifier. 

In order to solve the above drawback, the low noise 
amplifier is greatly required to control an amplification 
gain of the RP receiver, and have a constant receiving 
performance for the RF signal having the wider range of 
10 electric field intensity induced to the antenna. 

Disclosure of the Invention 

Accordingly, the present invention is directed to a 
logic low noise amplifier and an amplification control method 
15 thereof that substantially obviate one or more of the 
problems due to limitations and disadvantages of the related 
art. 

An object of the present invention is to provide a 
logic low noise amplifier having a uniform performance for an 
20 RF signal having a wider range of electric field intensity. 

Another object of the present invention is to provide a 
logic low noise amplifier, which stably operates for a weak 
electric-field signal and a stx^ong electric-field signal, by 
using a hysteresis characteristic of a Schmitt trigger 
25 circuit and an AGC voltage inputted to the Schmitt trigger 
circuit to allow the weak electric-field signal amplified 
through a low noise amplification circuit unit to pass 
therethrough and to allow the low noise amplification circuit 
unit to be turned off and the strong electric-field signal to 
3 0 be bypassed to a through circuit unit to thereby have only a 
passage characteristic. 

A further another object of the present invention is to 
provide an amplification control method of a low noise 
amplifier using a hysteresis characteristic of a Schmitt 
35 trigger circuit. 

Additional features and advantages of the invention 
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will be set forth in the description which follows, and in 
part will be apparent from the description, or may be learned 
by practice of the invention. The objectives and other 
advantages of the invention will be realized and attained by 
5 the structure particularly pointed out in the written 
description and claims thereof as well as the appended 
drawings . 

According to the present invention, it operates stably 
for the RF signal having a wider range of electric-field 

10 intensity in comparison with a related art RP receiver. 
Further, the present invention has a good selectivity as much 
as a gain characteristic of the low noise amplification 
circuit unit for weak electric- field signal, and a better 
selectivity due to a better AGC reduction characteristic for 

15 the strong electric-field signal. 

Further, the low noise amplifier of the present 
invention can allow the RF receiver to control the 
amplification and have a stable receiving performance when it 
i.s used for the RF receiver such as a tuner. 

20 

B'rief Description of the Drawings 

Other features and advantages of the invention will be 
appar-ent from the following detailed description and the 
accompanying drawings, in which: 
25 FIG. 1 is a block diagram illustrating a construction 

of an RF receiver including a cutomary low noise amplifier; 

FIG. 2 is a block diagram illustrating a construction 
of an RF receiver including a low noise amplifier according 
to a preferred embodiment of the present invention; 
30 FIG. 3 is a circuit diagram illustrating a construction 

of a low noise amplifier according to a preferred embodiment 
of the present invention; 

PIG. 4 is a graph illustrating a hysteresis 
characteristic cu3rve of a low noise amplifier according to a 
35 preferred embodiment of the present invention; 
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FIG- 5 is a graph illustrating a hysteresis curve of a 
low noise amplifier according to a preferred embodiment of 
the present invention, and an operation characteristic of an 
RF receiver including the low noise amplifier according to a 
5 preferred embodiment of the present invention; 

FIG. 6 is a graph illustrating a characteristic and a 
passage characteristic gain of a low noise amplifier 
according to a preferred embodiment of the present invention; 
and 

10 FIG. 7 is a flow chart illustrating an amplification 

control method of an RF receiver according to a preferred 
embodiment of the present invention. 

Best node for Carrying Out the Invention 

15 Hereinafter, preferred embodiments of the present 

invention will be described in detail with reference to 
accompanying drawings. 

FIG, 2 is a block diagram illustrating a construction 
of an RF receiver including a low noise amplifier according 

20 to a preferred embodiment of the present invention. 

The RF receiver having the low noise amplifier 
according to a preferred embodiment of the present invention 
includes: a low noise amplifier 100 for amplifying only an RF 
signal among signals induced through an antenna ANT; an input 

25 tuner 101 for tuning and outputting a desired band signal 
among the RF signal output ted through the low noise amplifier 
100; an RF amplifier 102, which is controlled by a DC voltage 
outputted from the AGC detector 107 and amplify the RF signal 
outputted through the input tuner 101; an RF tuner 103 for 

30 secondarily tuning and outputting the RF signal outputted 
through the RF amplifier 102; a mixer 104 for mixing an 
oscillating frequency inputted from an external with the RF 
signal of the RF tuner 103 to output an IF signal therefrom; 
a local oscillator 105 for generating the oscillating 

35 frequency to transmit the generated frequency to the mixer 
104; an IF amplifier 106 for amplifying and outputting the IF 



5 



wo 2004/075399 



PCT/KR2004/000359 



signal outputted from the mixer 104; an AGC detector 107 for 
converting a strength of the IF signal outputted from the IF" 
amplifier 106 into a DC voltage and outputting the converted 
DC voltage therefrom to control a gain of the RF amplifier 
102, and controlling an output of a Schmitt trigger circuit 
•.unit 110. 

Referring to FIGs, 1 and 2, an RF receiver including a 
related art low noise amplifier is compared with the RF 
receiver including the low noise amplifier of the present 
invention as follows. 

As shown in FIG. 1, in the related art RF receiver, a 
DC voltage value outputted from an AGC detector 8 is inputted 
to an RF amplifier 3 to control a gain of the RF amplifier 3 . 

However, as shown in FIG. 2, in the RF receiver of the 
present invention, a DC voltage value outputted from the AGC 
detector 107 is inputted to both the RF an^lifier 102 and the 
Schmitt trigger circuit unit 110. 

The Schmitt trigger circuit unit 110 outputs a 
switching control voltage for controlling whether the RF 
signal received through an antenna ANT is amplified using a 
low noise amplification circuit unit 120, or the RF signal is 
bypassed through a through circuit unit 130 to be directly- 
inputted to the input tuner 101. That is, the Schmitt trigger 
circuit unit 110 controls whether or not the RF signal is 
amplified. 

In detail, a logic Integrated Circuit (IC) 111 included 
in the Schmitt trigger circuit unit 110 outputs the switching 
control voltage for controlling a first transistor Ql and a 
second transistor Q2 depending on the DC voltage value 
outputted from the AGC detector 107 • 

The switching of the first transistor which is turned 
on/off by the switching control voltage controls the gain of 
the RF amplifier by determining whether the RF signal 
received through the antenna ANT to be amplified at the low 
noise amplification circuit unit 120 or to be bypassed 
through the through circuit unit 130. 
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FIG. 3 is a circuit diagram illustrating a construction 
of the low noise amplifier 100 according to a preferred 
embodiment of the present invention- 

The low noise amplifier 100 of the present invention 
includes the Schmitt trigger circuit unit 110, the low noise 
amplification unit 120, and the through circuit unit 130. 

Hereinafter, the construction of the inventive low 
noise amplifier is in detail described with reference to 
FIGS. 3 and 4 . 

First, the Schmitt trigger circuit unit 110 includes 
the logic IC 111 and the first transistor Ql. 

The Schmitt trigger circuit unit 110 outputs the 
switching control voltage depending on the DC voltage value 
outputted from the AGC detector 107. 

The switching control voltage causes the low noise 
amplification circuit unit 120 to be in operation, thereby- 
amplifying the received RF signal in case that the RF signal 
received through the antenna ANT is the weak electric- field 
signal, and the switching control voltage causes the through 
circuit unit 13 0 to be in operation thereby bypassing the 
received RF signal to the input tuner in case that the RF 
signal is the strong electric-field signal - 

The logic IC 111 having an input terminal connected to 
an output terminal of the AGC detector outputs a high/ low- 
leveled switching control voltage depending on a comparative 
result of the reference level with a DC input level inputted 
through the input terminal . 

Herein, in the reference level of the logic IC 111, a 
reference level Vt- at the time of outputting the high- 
leveled switching control voltage is different from a 
reference level Vt+ at the time of outputting the low- leveled 
switching control voltage, and the reference level Vt+ at the 
time of outputting the low-leveled switching control voltage 
is higher than the reference level Vt- at the time of 
outputting the high-leveled switching control voltage. 
Further, the switching control voltage outputted from the 



wo 2004/075399 PCT/KR2004/000359 



logic IC 111 should have the hysteresis characteristic as 
shown in FIG . 4 . 

Describing in detail with reference to FIG. 4, when the 
DC input value Vi outputted from the AGC detector and 
5 inputted to the logic IC 111 is more than the reference level 
Vt+, the logic IC - 111 outputs the low -leveled switching 
control voltage therefrom. Further, when the DC voltage value 
Vi is less than the reference level Vt-, the logic IC 111 
outputs the high-leveled switching control voltage therefrom. 

10 At this time, the reference level Vt+ at the time of 

outputting the low-leveled switching control voltage should 
be higher than the reference level Vt- at the time of 
outputting the high-leveled switching control voltage. That 
is, the reference level Vt+ should be higher than the 

15 reference level Vt-. In case that this condition is 
satisfied, the output of the logic IC 111 represents the 
hysteresis characteristic as in FIG. 4. 

In other words, when the DC voltage value Vi inputted 
to the logic IC 111 drops below the reference level Vt-, an 

20 output voltage Vo of the logic IC 111 is in a high state. On 
the contrary, when the DC voltage value Vi inputted to the 
logic IC 111 gradually rises to be more than the reference 
level Vt+, the output voltage Vo of the logic IC 111 is in a 
low state . 

25 The logic IC 111 has an output terminal connected to a 

base and an emitter of the first transistor Ql. Further, the 
first transistor Ql has a collector connected to the ground. 

In the meanwhile, the first transistor Ql is switched 
depending on the switching control voltage of the logic IC 

30 111. 

Describing in detail, if the DC voltage value inputted 
to the logic IC 111 rises, the logic IC 111 outputs the low- 
leveled switching control voltage at the output tearminal 
thereof, and the first transistor Ql is turned off. 
35 On the contrary, if the DC voltage value inputted to 

the logic IC 111 drops, the logic IC 111 outputs the low- 
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leveled switching cohtrol voltage at the output terminal 
thereof, and the first transistor Ql is turned on. 

Next, the low noise amplification circuit unit 120 is 
described. 

5 The low noise amplification circuit unit 12 0 is 

switched depending on the switching control voltage outputted 
from the Schmitt trigger circuit unit 110 to amplify the RF 
signal inputted through the antenna and output the amplified 
RF signal through a first path series-connected between the 
10 antenna and the input tuner when the weak electric-field 
signal is inputted. 

The low noise amplification circuit unit includes the 
second transistor Q2, the first diode Dl and the second diode 
D2. 

15 The second transistor Q2 being a Field Effect 

transistor (PET) has a gate and a drain respectively 
connected to the first path and a source grounded to the 
ground. Further, the second transistor Q2 has a gate and a 
drain respectively connected in paarallel with an emitter of 

20 the first transistor Ql, and operates depending on the 
switching of the first transistor Ql to amplify and output 
the RF signal inputted through the antenna ANT. 

The first diode Dl is connected between the antenna ANT 
and the gate of the second transistor Q2 . In detail, the 

25 first diode Dl has a cathode connected to the antenna ANT, 
and an anode connected to the gate of the second transistor 
Q2. 

In the meantime, the second diode D2 is connected 
between the drain of the second transistor Q2 and the input 
30 tuner 101. In detail, the second diode D2 has a cathode 
connected to the input tuner, and an anode connected to the 
drain of the second transistor Q2 . 

Next, a construction of the through circuit unit 130 is 
described . 

35 The through circuit unit 130 is comprised of a third 

diode D3 and a fourth diode D4. 



g 



wo 2004/075399 



PCT/KR2004/000359 



The third diode D3 is connected between a second path 
and a connection node (a) of the logic IC 111. In detail, the 
third diode D3 has a cathode connected to the second path, 
and an anode connected to the connection node (a) . 
5 Further, the fourth diode D4 is connected between the 

connection node (a) of the logic IC 111 and the input tuner. 
In detail, the fourth diode D4 has a cathode connected to the 
input tuner, and an anode connected to the connection node 
(a) of the logic IC 111, 

10 The third diode D3 and the fourth diode D4 are switched 

by the first transistor Ql that is turned on/off depending on 
the switching control voltage of the logic IC 111 . 

Non-described reference numerals CI to C4 represent 
capacitors, LI to L2 represent inductors, and Rl to ■ R6 

15 represent resistors. 

Hereinafter, an operation of the inventive low noise 
amplifier is in detail described. 

First, if the DC voltage value outputted from the AGC 
detector and inputted to the logic IC rises, the low-leveled 

20 switching control voltage is outputted from the logic IC 111 
of the Schmitt trigger circuit unit 110 • The low-leveled 
switching control voltage causes the first transistor Ql of 
the Schmitt trigger circuit unit 110 to be turned off. 

At the same time, a low level voltage is applied to the 

25 anodes of the third diode D3 and the fourth diode D4 . This 
causes the third diode D3 and the foixrth diode D4 to be 
turned off, and causes the second path to be opened. 

In the meantime, if the first transistor Ql is turned 
off, a high level DC voltage is applied to the gate and the 

30 drain of the second transistor Q2 . Accordingly, since the 
second transistor Q2 is turned on and at the same time, the 
high level voltage is respectively applied to the anodes of 
the first diode Dl and the second diode D2, the first diode 
Dl and the second diode D2 are turned on thereby shorting the 

35 first path. 
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Accordingly, after the signal inputted through the 
antenna ANT is inputted through the first path and amplified 
at the second transistor Q2 through the first diode Dl, the 
amplified signal is inputted to the input tuner 101 via the 
5 second diode D2 . 

To the contrary, if the DC voltage value outputted from 
the AGC detector and inputted to the logic IC drops, the 
high- leveled switching control voltage is outputted from the 
logic IC 111. The high-leveled switching control voltage 
10 causes the first transistor Ql of the Schmitt trigger circuit 
unit 110 to be turned on. 

At the same time, a high level voltage is applied to 
the anodes of the third diode D3 and the fourth diode D4 . 
This causes the third diode D3 and the fourth diode D4 to be 
15 turned on, and causes the second path to be shorted. 

In the meantime, if the first transistor Ql is turned 
on, a low level DC voltage is applied to the gate and the 
di-ain of the second transistor Q2 . Accordingly, since the 
second transistor Q2 is turned off and at the same time, the 
20 low level voltage is respectively applied to the anodes of 
the first diode Dl and the second diode D2, the first diode 
Dl and the second diode D2 ©.re turned off thereby opening the 
first path. 

Accordingly, the signal inputted through the antenna 
25 ANT is inputted to the input tuner 101 through the third 
diode D3 and the fourth diode D4 via the second path. 

At this time, the switching control voltage of the 
logic IC 111 traces, as shown in FIG. 4, the hysteresis 
characteristic curve where the output voltage Vo is in a high 
30 level when the inputted DC voltage drops below the Vt, , and 
on the contrary the output voltage Vo is in a low level when 
the inputted DC voltage gradually rises to be more than the 

Hereinafter, a procedure of controlling an operation 
35 characteristic of the RF receiver including the inventive low 
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noise amplifier depending on an on/off state of the low noise 
amplifier is described with reference to FIGs, 5 and 6. 

FIG. 5 is a graph illustrating a hysteresis curve of 
the low noise amplifier according to a preferred embodiment 
of the present invention, and the operation characteristic of 
the RF receiver including the low noise amplifier according 
to a preferred embodiment of the present invention. 

FIG. 6 is a graph illustrating a characteristic and a 
passage characteristic gain of the low noise amplifier 
according to a preferred embodiment of the present invention. 

In FIG. 5, a solid line represents an AGC reduction 
curve of a related art RF receiver, and a dotted line 
represents an AGC reduction curve of the RF receiver 
including the low noise amplifier according to the present 
invention. 

If the Vi rises to reach the Vt+ in the hysteresis curve 
of FIG. 5, the output voltage Vo drops to a low level. 
Further, since the first transistor Ql is turned off thereby 
causing current not to flow, a DC bias is supplied to the 
second transistor Q2 to amplify the input signal. At this 
time, the first and second diodes Dl and D2 are turned on, 
and the third and fourth diodes D3 and D4 are tur-ned off. 

To the contrary, if the Vi drops to reach the Vt», the 
output voltage Vo is in the high level such that the first 
transistor Ql is turned on and the current flow to the 
emitter of the first transistor Ql. Accordingly, the DC bias 
is not supplied to the second transistor Q2 thereby turning 
off the second transistor Q2 . 

The AGC reduction curve of the related art RF receiver 
has about 0 to 50dB of reduction as shown in the solid line 
of FIG. 5. To the contrary, the inventive RF receiver has a 
double reduction caused by the hysteresis curve 
characteristic of the Schmitt trigger circuit as shown in the 
dotted line. 

In detail, if the DC voltage value Vi outputted from 
the AGC detector 107 drops below the reference level Vt-, the 
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low noise amplification circuit unit 120 is turned off. In 
case that the low noise amplification circuit unit 120 is 
turned off, the signal passing through the low noise 
amplifier has only about 3dB reduction characteristic as 
shown in FIG. 6. Accordingly, signal strength detected at the 
AGC detector 107 is weakened, and the DC voltage value 
outputted from the AGC detector 107 rises. 

In other words, like when the strong electric- field 
signal is inputted, in case that the DC voltage value 
outputted from the AGC detector drops to less than the 
reference level V^., the DC voltage value rises again so that 
the inventive low noise amplifier can stably operate even for 
the RF signal having a stronger electric field. 

In the same manner, if the DC voltage value Vi 
outputted from the AGC detector 107 rises above the reference 
level Vt+, the low noise amplification unit 120 is turned on. 
In case that the low noise amplification unit 12 0 is turned 
on, the signal passing through the low noise amplifier has an 
amplification characteristic as shown in FIG. 6. Accordingly, 
the signal strength detected at the AGC detector 107 is 
strengthened, and the DC voltage value outputted from the AGC 
detector 107 drops. 

In other words, like when the weak electric-field 
signal is inputted, in case that the DC voltage value 
outputted from the AGC detector rises to more than the 
reference level Vt+. the DC voltage value drops again so that 
the low noise amplifier of the present invention can stably 
operate even for the RF signal having a more weak electric 
field. 

Accordingly, a reduction width is increased as much as 
a duplicated region, and FIG. 5 illustrates the case when a 
reduction occurs more than about 70dB; 

Herein, the reference levels Vt+ and Vy. can be varied 
to control the reduction width. 

As shown in FIG. 6, when the RF signal inputted through 
the antenna is the strong electric-field signal, the second 
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cransiscor Q2 is turned off, and the inputted RF signal is 
inputted to the input tuner through the second path. 
Accordingly, the strong electric field RF signal has only a 
constant reduction characteristic (about 3dB) by a Resistance 
Series (RS) value of the first and second diodes Dl and D2 . 

However, when the RF signal inputted through the 
antenna is the weak electric- field signal, the second 
transistor Q2 is turned on, and the inputted RF signal is 
inputted to the low noise anplif ication circuit unit 120 
through the first path. Accordingly, the weak electric-field 
RF signal is amplified by a gain value of the low noise 
amplification circuit unit 120. 

Arranging the above, the low noise amplifier of the 
present invention has a good selectivity as much as the gain 
characteristic of the low noise amplifier when the weak 
electric- field signal is inputted, and has the improved AGC 
reduction characteristic and a better selectivity by the 
passage reduction characteristic when the strong electric- 
field signal is inputted. 

Accordingly, the low noise amplifier of the present 
invention has a difference in a gain characteristic of the RF 
amplifier of the RF receiver depending on a variation of a 
hysteresis region due to the hysteresis curve characteristic 
being an output characteristic of the logic IC ill to allow 
the gain to be controlled even at a strong electric field or 
a weak electric field by the gain difference of the on/off 
state of the logic low noise amplifier. 

Further, the operation region of the RF signal for 
allowing the RF receiver to be in a normal operation is 
widen. In other words, a range of an electric field intensity 
of the RF signal for a normal operation is widen. 

Hereinafter, the amplification control method of the RF 
receiver is described with reference to FIG. 7. 

In the amplification control method of the RF receiver 
according to the present invention, the RF receiver includes 
the low noise amplifier having the low noise amplification 

14 
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circuit unit, the input tuner, the amplifier and the 
detector. 

The inventive amplification control method of the low 
noise amplifier includes a first step of checking an on/off 
5 state of the low noise amplification circuit unit (SlOO) ; a 
second step of comparing the AGC voltage Vagc and the 
reference level Vx- for turning off the low noise 
amplification circuit unit (S200) in case that the low noise 
amplification circuit unit is turned on as a check result of 

10 the first step (SlOO), and comparing the AGC voltage Vagc and 
the reference level Vt+ for turning on the low noise 
amplification circuit unit (S300) in case that the low noise 
amplification circuit unit is turned off as the check result 
of the first step (SlOO) ; and a third step of maintaining a 

15 current on/off state of the low noise amplification circuit 
unit (S210) (S310) or inverting the current on/off state of 
the low noise amplification circuit unit (S240) (340) as a 
check result of the second step (S200) {S300) . 

Describing in detail, first, the on/off state of the 

2 0 low noise amplifier LNA is checked (SlOO) . That is, it is 
checked whether the low noise amplifier is in the on state 
for allowing the received RF signal to be amplified, or is in 
the off state for allowing the received RF signal to pass 
therethrough without amplification. 

25 In case that the low noise amplifier LNA is in the on 

state as the check result of the step (SlOO), the AGC voltage 
outputted from the AGC detector is compared with the 
reference level Vt. for turning off the low noise 
amplification circuit unit (8200) . 

30 In case that the AGC voltage is more than the reference 

level Vt- for turning off the low noise an^lifier as the 
check result of the step (3200), the current state, that is, 
the on state of the low noise amplifier is maintained (S210) , 
and the received RF signal is amplified by the low noise 

35 amplifier (S220) . 

15 
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Further, in case that the AGC voltage is less than the 
reference level Vt- for turning off the low noise amplifier 
as the check, result of the step (S200) , a switch control 
output Ii for turning off the low noise amplifier is outputted 
5 (S230) , the low noise amplifier is turned off by the switch 
control output L {S24 0) , and then the received RF signal 
passes through without amplification (S250) . 

In the meanwhile, in case that the low noise amplifier 
LNA is in the off state as the check result of the on/off 
10 state of the low noise amplifier LNA (SlOO) , the AGC voltage 
outputted from the AGC detector is compared with the 
reference level Vt+ for turning on the low noise 
amplification circuit unit (S300) . 

In case that the AGC voltage is less than the reference 
15 level Vt+ for turning on the low noise amplifier as the check 
result of the step (S300) , the current state, that is, the 
off state of the low noise amplifier is maintained (S310) , 
and the received RF signal is not amplified and passes 
through (S320) . 

20 Further, in case that the AGC voltage is more than the 

reference level Vt+ for turning on the low noise amplifier as 
the check result of the step (S300) , a switch control output 
H for turning on the lov/ noise amplifier is outputted (S330) , 
the low noise amplifier is turned on by the switch control 

25 output H (S340), and then the received RF signal is amplified 
(S350) . 

The above-described amplification control method of the 
RF receiver uses the hysteresis characteristic variation of 
the Schmitt trigger circuit, and the DC voltage outputted 
30- from the AGC detector so as to operate the low noise 
amplifier. 

In other words, the low noise amplifier is turned on to 
amplify the received weak electric-field signal, and the low 
noise amplifier is turned off to allow the strong electric- 
35 field signal to pass therethrough without amplification. 
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This causes the AGC reduction to be achieved as much as 
the gain difference at the time of turning-on/of f the low 
noise amplifier such that the low noise an^lifier of the 
present invention be stably operated and has a high 
5 selectivity at the range of the electric field intensity. 

Industrial Applicability 

As described above, in the logic low noise amplifier 
and the amplification control method of the present 

10 invention, a stable operation can be achieved for the RP 
signal having a wider range of electric field intensity. 
Specifically, when the strong electric field signal and the 
weak electric-field signal are inputted, the gain of the RF 
receiver can be controlled such that the wider range of the 

15 RF signal has optimal reception selectivity. 

While the present invention has been described and 
illustrated herein with reference to the preferred 
embodiments thereof, it will be apparent to those skilled in 
the art that various modifications and variations can be made 

20 therein without departing from the spirit and scope of the 
invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention 
that come within the scope of the appended claims and their 
equivalents. 

25 
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Claims 

1. A low noise amplifier used for an RF (Radio 
Frequency) receiver having an antenna, an input tuner, an 

5 amplifier and a detector, the low noise amplifier comprising: 
an RP amplification control circuit unit for 

controlling an amplification of an RF signal depending on an 

electric field intensity of the RF signal; 

a low noise amplification circuit unit for amplifying 
10 the RF signal under control of the RF an^lif ication control 

circuit unit; and 

a through circuit unit for allowing the RF signal to 

pass therethrough under control of the RF amplification 

control circuit unit. 

15 

2. The low noise amplifier of claim 1, wherein the 
RF amplification control circuit unit compares an input level 
outputted from the detector with a reference level to allow 
the low noise amplification circuit unit or the through 

2 0 circuit unit selectively to be in operation. 

3. The low noise amplifier of claim 1, wherein the 
low noise amplification circuit unit is switched under 
control of the RF amplification control circuit unit, and 

25 amplifies and outputs the RF signal inputted through the 
antenna when a weak electric- field signal is inputted. 

4. The low noise amplifier of claim 1, wherein the 
through circuit unit is switched under control of the RP 

3 0 amplification control circuit unit, and allows the RF signal 

inputted through the antenna to pass therethrough when a 
strong electric- field signal is inputted. 

5. The low noise amplifier of claim 1, wherein the 
35 RF amplification control circuit, unit comprises a logic IC 

(Integrated Circuit) for comparing the input level outputted 

18 
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from an output terminal of the detector with the reference 
level to output a high/low level signal . 

6. The low noise amplifier of claim 5, wherein the 
RF amplification control circuit unit further comprises a 
switching unit connected to the logic IC, for switching 
depending on an output signal of the logic IC. 

7. The low noise amplifier of claim S, wherein the 
switching unit is a transistor having a base and an emitter 
connected to an output terminal of the logic IC, and a 
collector connected to the ground. 

8. The low noise amplifier of claim 1, wherein the 
RF amplification control circuit unit comprises the logic IC 
for comparing the input level outputted from the detector 
with the reference level to output the high/low level signal, 
and allows the reference level at the time of outputting the 
high level signal to be different from the reference level at 
the time of the low level signal and allows the reference 
level at the time of outputting the low level signal to be 
mo-ire than the reference level at the time of outputting the 
high level signal such that the reference level of the logic 
IC have a hysteresis characteristic. 

9. The low noise amplifier of claim 1, wherein the 
low noise amplification circuit unit comprises: 

an amplifying unit for amplifying and outputting the RF 
signal inputted through the antenna; 

a first diode connected between the antenna and the 
amplifying unit; and 

a second diode connected between the amplifying unit 
and the input tuner. 

10. The low noise amplifier of claim 1, wherein the 
through circuit unit comprises: 

19 
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a first diode connected in parallel with the low noise 
amplification circuit unit and connected with the antenna; 
and 

a second diode connected between the first diode and 
the input tuner. 

11. A logic low noise amplifier comprises: 

an RP amplification control circuit unit for 
controlling an amplification of an RF (Radio Frequency) 
signal depending on electric field intensity of the RF 
signal; 

a low noise amplification circuit unit for amplifying 
the RF signal under control of the RF amplification control 
circuit unit; and 

a through circuit unit for allowing the RF signal to 
pass therethrough under the control of the RF amplification 
control circuit unit. 

12. The logic low noise amplifier of claim 11, 
wherein the RF amplification control circuit unit further 
comprises a logic IC, and a switching unit coimected with the 
logic IC. 

13. The logic low noise amplifier of claim 11, 
wherein the low noise anplif ication circuit unit further 
comprises an amplifying unit, a first diode connected between 
the antenna and the amplifying unit, and a second diode 
connected between the amplifying unit and the input tuner. 

14. The logic low noise amplifier of claim 11, 
wherein the through circuit unit further comprises a first 
diode connected in parallel with the low noise amplification 
circuit unit and connected with the antenna, and a second 
diode connected between the first diode and the input tuner. 

15. The logic low noise amplifier of claim 11, 
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wherein the RF amplification control circuit unit comprises 
the logic IC and the switching unit connected with the logic 
IC, and 

wherein the low noise amplification circuit unit 
5 further comprises the amplifying unit and the first diode 
connected between the antenna and the amplifying unit, and 
the second diode connected between the amplifying unit and 
the input timer, and 

wherein the through circuit unit is connected in 
10 parallel with the low noise amplification unit and further 
comprises a third diode connected with the antenna and a 
fourth diode connected between the third diode and the input 
tunex". 

15 16. A control method of an RF receiver having a low 

noise amplifier with a low noise amplification circuit unit, 
an input tuner, an amplifier and a detector, the control 
method comprising: 

a first step of checking an on/off state of the low 

20 noise amplification circuit unit; 

a second step of comparing a control voltage with a 
reference level for turning off the low noise amplification 
circuit unit in case that the low noise amplification circuit 
unit is in the on state as a check result of the first step, 

25 and comparing the' control voltage with a reference level for 
turning on the low noise amplification circuit unit in case 
that the low noise amplification circuit unit is in the off 
state; and 

a third step of selecting whether amplification or 
3 0 passage of the RF signal depending on the check result of the 
second step. 

17. The control method of claim 16, further 
comprising a step of maintaining a current state and 
35 amplifying the RF signal in case that the low noise 
amplification circuit unit is in the on state as the check 
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result of the first step and the control voltage is more than 
the reference level for turning off the low noise 
amplification circuit unit as a check result of the second 
step. 

18. The control method of claim 16, further 
comprising a step of outputting a switch control for turning 
off the low noise amplification circuit unit, and allowing 
the RF signal to pass through in case that the low noise 
amplification circuit unit is in the on state as the check 
result of the first step and the control voltage is less than 
the reference level for turning off the low noise 
amplification circuit unit as the check result of the second 
step. 

19. The control method of claim 16, further 
comprising a step of maintaining the current state, and 
amplifying the RF signal in case that the low noise 
amplification circuit unit is in the off state as the check 
result of the first step and the control voltage is less than 
the reference level for turning on the low noise 
amplification circuit unit as the check result of the second 
step. 

20. The control method of claim 16, further 
comprising a step of outputting a switch control for turning 
on the low noise amplification circuit unit, and amplifying 
the RF signal in case that the low noise amplification 
circuit unit is in the off state as the check result of the 
first step and the control voltage is more than the reference 
level for turning on the low noise amplification circuit unit 
as the check result of the second step. 
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